Photocontrol of STAT6 dimerization and translocation.
Phosphorylation of signal transducers and activators of transcription (STAT) proteins is a key step in activation of the JAK-STAT signal transduction cascade. Here we describe an approach to selectively analyze the impact of STAT6 phosphorylation on STAT dimerization, DNA binding and nuclear import by accessing six types of semisynthetic STAT6 proteins via expressed protein ligation (EPL). All STAT6 analogs carry a modified C-terminus, which comprises the key phosphorylation site (Tyr641) responsible for homodimerization via reciprocal SH2 domain binding, a fluorescence label and a hexahistidine tag. Protecting the phosphate moiety of tyrosine residue 641 by a photolabile protection (caged) group in two of the STAT6 variants allowed control over STAT6 dimerization. Using electrophoretic mobility shift assay (EMSA) techniques, comparative studies with STAT6 analogues proved the need for dimerization for the successful binding to oligonucleotides carrying the gamma-activated site (GAS) sequence. Furthermore, we demonstrated that light-induced decaging fully restored dimerization and DNA binding of STAT6. In addition to binding experiments, we focused on the influence of caged Tyr641 on nuclear import by microinjection of STAT6 into the cytoplasm of living cells. Decaging of monomers resulted in a rapid increase of the fluorescence signal inside the nucleus and a simultaneous decrease in the cytoplasm. We have established a powerful light-controllable system by EPL for analyzing STAT6 in vitro and in live cells that can be used for studying phosphorylation-dependent signal transduction as well as for setting up screening systems for inhibitors of STAT6 dimerization and translocation.